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The current condition of the Arrowrock Dam outlet works presents an
increasingly difficult maintenance problem for the Bureau of
Reclamation (Reclamation).  The lower row of Ensign valves requires
inspection and repair as it has been over 10 years since this work   
was last done.

The reservoir level must be lowered in order to conduct this inspection and maintenance.  This
creates a problem since the sluice gates located near the bottom of the dam, also in need of repair,
must be operated to lower the reservoir sufficiently for the work to be completed.  There is a
potential for failure of these gates during use, and sediment trapped behind the dam is released if
the gates are opened.

The design of the existing valves also limits Arrowrock Dam’s operational flexibility.  The lower
bank of Ensign valves cannot be used under high pressure when the reservoir is full.  This reduces
the ability to release water for flood control operations in years with high runoff.

Arrowrock Dam is located on the Boise River, about 13 miles
east of Boise, Idaho.  Reclamation completed construction of the
dam in 1915, and at that time it was the highest dam in the world. 
The downstream face of the dam was resurfaced, and the height
was increased 5 feet in 1937.

Arrowrock Dam is a concrete, thick-arch structure 350 feet high with a crest length of 1,150 feet. 
The dam’s outlet works consist of 20 conduits through the dam controlled by 58-inch diameter
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Ensign valves.  These valves are arranged in two horizontal rows of 10 with one row at elevation
3105 feet, which is 111 feet below the reservoir high water level, and the other at elevation 
3018 feet.  There are also five sluice gates located at the base of the dam at elevation 2967 feet
that can be used to drain the reservoir (refer to the attached diagram).  A concrete spillway
channel controlled by six drum gates is located along the right abutment of the dam.

Arrowrock Dam is one of three instream storage dams on the Boise River.  Anderson Ranch Dam
is located upstream of Arrowrock on the South Fork Boise River, and Lucky Peak Dam is located
on the Boise River downstream of Arrowrock.  Arrowrock Reservoir is operated for irrigation and
flood control, in combination with Anderson Ranch and Lucky Peak Reservoirs.  In general, water
is stored in Arrowrock Reservoir during the winter and spring according to predicted runoff and
flood control requirements.  Beginning in April, water is released for irrigation from Arrowrock
and Anderson Ranch Reservoirs until early September when Lucky Peak Reservoir is drafted to
meet irrigation demands.  Lucky Peak Reservoir’s water elevation is kept high through most of the
summer for recreation.

Reclamation normally operates Arrowrock Reservoir to maintain a conservation pool, intended to
benefit fish and wildlife, of approximately 29,000 acre-feet.  Historically, it has been necessary to
draft the conservation pool for maintenance, flood control, and water supply in drought years.

In the past, inspection and repair of the lower row of valves have been done during drought years
when Arrowrock Reservoir was already quite low.  The most recent inspection was conducted in
the fall of 1987 when Arrowrock was essentially drained.

The Ensign valves have reached the end of their useful life, resulting
in complex operational and maintenance concerns.  Most of the
valves have been damaged during 80 years of use, and there is an
increasing need for frequent inspection and repair.  Three of the 10
Ensign valves in the lower bank are no longer usable.  The five

sluice gates are also old and outdated and in need of major repairs.

In order to access the Ensign valves,
they must be dewatered by lowering
the reservoir level.  This is not a
problem for the upper row, since
normal operations expose these
valves by late summer.  However, in
order to inspect the lower row of Ensign valves, the sluice gates must be used to drop the reservoir
below the valve openings.  The use of the sluice gates may present a problem since they too are
over 80 years old and in need of repair.  Repair of these gates would require a complete
evacuation of Arrowrock Reservoir.  There is also a concern with impacts to water quality when
using the sluice gates since every time they are used sediment, which has accumulated behind
them, is flushed from Arrowrock into Lucky Peak Reservoir.
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The current condition of the outlet works also presents an operational problem during flood
control.  The lower row of Ensign valves cannot be operated at high pressure due to their design
and current poor condition.  They cannot be safely operated when they are more than 100 feet
below the water surface (reservoir elevation 3118 feet).  At times it is desirable to move high
flows from Arrowrock Reservoir into Lucky Peak.  The restriction on operating the lower valves
and the inability to use three of them create a bottleneck in the system at Arrowrock Dam.

The clamshell gates would allow
releases at any reservoir levels
providing more operational
flexibility.  The remaining upper
row of 10 Ensign valves and the
sluice gates could be abandoned,
but left in place, which would significantly reduce maintenance.  Installation of the clamshell
gates would occur over 2 years during the fall and winter.

The first year would involve placing steel liners
inside the lower row of the outlet conduits from
the downstream dam face and construction of a
valve control house on the dam’s left abutment. 
Since work during the first year would be on
the downstream dam face, there would be no
need to draw down Arrowrock Reservoir. 
Lucky Peak Reservoir’s water level would be
maintained at about the normal fall water level
during the work period.  This would expose the
lower row of outlets on the downstream side of
Arrowrock Dam so work could be completed.

In year two, the sluice gates would be used to
lower the water level in Arrowrock Reservoir
below the level of the lower outlet row in order
to remove the Ensign valves and  install the

clamshell gates.  This would leave a relatively small pool behind Arrowrock Dam through fall and
winter and would involve some operational changes at Lucky Peak and Anderson Ranch Dams to
maintain the required water level in Arrowrock Reservoir.  Lucky Peak would again be
maintained at approximately the normal fall levels during the second year work period.  Anderson
Ranch would be operated to balance the system which could result in either a higher or a lower
water level depending upon the amount of runoff that is predicted for the year. 
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Reclamation has studied several other engineering alternatives to
the proposed action which involve different configurations of outlet
control structures and rehabilitation of the existing outlet works.
Other alternatives may be developed through the public

involvement process.  A range of reasonable alternatives that meet Reclamation’s objectives 
for the project will be evaluated.

Some issues and concerns with the proposed action have already been
identified.  Impacts may occur to water quality, and to threatened bull
trout and other fish species due to the release of sediments during the
drawdown of Arrowrock Reservoir.  In addition, the potential
reduction in available water to the reservoir spaceholders during

construction, especially in the second year, is of major concern.

The public involvement process for this project will begin with
scoping of issues related to the project.  Public meetings will be held
to describe the proposed action and obtain input on additional issues
and concerns.  The meetings will help Reclamation identify issues

associated with the project that will be evaluated in an environmental impact statement (EIS).  If
you are interested in learning more about the project, you are welcomed and encouraged to attend

the meetings.  Written comments will be accepted through December 28, 1998.  They may be
sent to the attention of Mr. Steve Dunn, Bureau of Reclamation, Snake River Area Office, 214
Broadway Avenue, Boise, Idaho 83702.  He may also be contacted for additional information at 
(208) 334-9844.

An EIS will be prepared for this action as required by the National Environmental Policy Act of
1969.  It is anticipated that a draft EIS for public review and comment will be available by fall of
1999.
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